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The method, which is used mainly for welding Al foil coated with 
oxide film to Cu, involves compression of the components to be joined 
through a powder located between them, using a punch (3) , the plastic 
deformation temp, of which is higher than the temp, of the materials 
being joined, the particles of which do not weld together and to the 
components. To improve welding quality by rupturing the oxide film in 
the joint zone the powder has a particle size 0.258 less than dn up to 
d where dn is the dia. of the powder particles, and d is the thickness 
of the material with the oxide film. The equipment comprises upper 
stationary bar (1) , external upper punch (2) , internal upper punch (3) 
powder particles (4) , particles (5) in the joint zone, fragments (6) o 
the ruptured oxide film, Al foil (7), oxide layer (8), external lower 
punch (9), lower internal punch (10), moving rod (11) of the welding 
unit, and Cu foil (12) . The method is useful in the manufacture of the 
terminals of transformer coils for welding Al foil to Cu, and avoids 
the use of a high heating temp, to rupture the oxide film, which leads 
to the formation of brittle intermetallide phases in the joint zone, 
which sharply decrease the mechanical strength of the joint. Bui. 
48/30.12.81. (3pp Dwg. No. l/l) 
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(54) CHOCOB flH«*t>y3HOHHOR CBAPKH 



HsoOpeTetme othochtcs k zm<t><py3n- 
OHHon coapxe h -io*eT 6b)Tb Mcno/ibso- 

B 3 HO npH H3rOTOi;ieilHK BtlBOJlOB xaTyuiox 

Tpanc$opMaTopoD , npeaHa3Haweiio nnn , 
CBapxH anwMHHMeBofl <J>oJibrH c MejiHon 5 

TOniUHHOfl 30-200 MKM. 

H306peTGHMe MOXtPT 6h)Tb HCnO/lb30- 
B3HO D SjieKTpOTCXHHMeCKOn npOMbBll- 

neKHOcTH nnn coejiHHeHHH <j>o/ibr M3 apy- 
rwx MeTaji/ioB h cmiaBOB, npeHMywecTBeii- u 
ho HMeiomux «a cbohx noBcpxHOCTHX iep- 

MOflH HflMHMeCK H yCTOOMMByW OKHCHyiO 

M3BOCTGH cnoco6 MecTHoro pa3pyuie- 
hhh okhchoR njieHKM ana ocyuiecTBne - '5 
hhr nocnenyioiueH csapKH jias/ieHHeM, 
Korna wepe3 aony cnapKit, nonncynauiyto 
omhctkc nponycKatoT djioktphwgckhB tok 

DblCOKOO MflCTOTM p ]. 

HeziocraTOK 3Toro cnocoea npti coo- 20 

tom, mto nnn paipyiuenHH okmchoh wich- 
kh TpeOyeTCH ducoksh TeMncpaTypa nai — 
pena, a 3to npunojiHT k oOpasosanttio n 

30HC? COCJIHHCMHin XpyMKHX M H TCpMeTflJl- " 



CnOCOCS XlMlJ)*y3HOHHOQ CBapKH TOHKOJ1HC- 

TOBbix MaTepHa^iOB, npewMymecTBeHHO 
anioMHHueBoB <}>o/ii>rn, noxpuTOfl okhchoO 
n/ieHxon c mchhoh, npw koiopom cxaTH 
cBapHBaeKwx nejeinen ocyiuecTBJimcT ie- 
pe3 nopouiOK, paanciuaeMufl Meamy hhmh 
h nyaHcoHOM, TeMncpaTypa n/iacTM^ec- 
Kon neiJopMauHH hotopofo Bbnue TeMne- 
paTypw cnapKH coflDHHSCMhix MaiepHa^OB, 

M MaCTJIUbl KOToporo HC CBapHBaWTCn 

Meinny cooon h c .neTajiHMM £2 J. 

HenocTaTKOM cnocoea nBnr.ercn HH3- 
Koe KaiecTBO cBapxit, Tan xax hc o6cc- 
neiHBaeTcs pa3pytueHHe okhchoU rjJieHK h 

B SOHe COeflMHeHWH . 

Uejib H3o6peTOHHR - nonhuieHHe xa- 
uecTBa CBapKii nyreM pa3pytueHH>? okmc- 

HOft njlGHKH B 30MC COO/1HHCHHH * 

riocTaBjieHHan ue/ib nocTMraexcH TeM, 

WTO B CnOCOOC XlH!}><$>y3HOHHOPt CBapKH 

TOHKomicTonux Maiepua^oD, npcMMytuo- 
ciDeiiHO a/iWMMHHenon <J>o/ibrn noxpuTOB 
oKMciton n/ieHxon c mghhoo, npw koto- 
pom ciaTiio cBapK DacMHx neTa;iefl ocy- 
wecTn/imoT wcpes nopowoK , pa3McuienHHfl 
Me>K;ay hhmh h tiyaHcoitOM, TCMnppaTvpa 
nflacTii'ipcKod /iP^opManiiii KOToporo bu- 
iue TCMnepflTypw csapHH coe^HnneMux 

MaTCpHOJIOI), MaCTHIUJ KOT.vporo MO CB.l- 
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noJifcsywT nopouioK c pasMepoM ijcihu 
0,25 cf<<l M - (P 

mo <lj, - xmaMOTp wacTHU. nopouwa 

(f - TOJllUHHa M3T pHaiia C OKMC- 

non nn hkoa. 

Ha 'iepTe*e noxasana cxeMa npouec- 
ca coejaHHeHMn h nereuiH c6opoMHO-CBa- ' 
poKHoro npncnoco6JieHHH. 

CxeMa conepjimT Bepxmin HenonBHx- 

HUX UITOK 1 CBapOHHOfl yCTaHOBKK, BHCIfl- 

hhh BepxuHfl nyancoH 2, BHyTpeHHHR 
BepxHim nyancoH 3, uacTHUu 4 nopotu- "0 
Ka, ywacTKH 5 sohu coenuHeHHR, ockoji- 
kh 6 pa3pyiueHnofl okhchoh ruieHKH, 
ajitoMHHiteBaH <j>onbra 7, okhchuH cnott 
8, BHeiUHMfl HHXHHfl nyancoH 9, BHyTpeH- 
HHR HHXHHfl nyaHCOH 10, nOflBHKHblR tUTOK 15 

11 CBapovHoR ycTanosKH h MejjHan <po/ib- 
ra 12. 

4>MKcauwo m acTHU 4 nopouiKa Bbinoji- 
hhk>t BHeuiiMMH nyaHCOHaMK (eepxHiiM 

2 H HMIHMM 9) ,, KOTOphie MSrOTaBnHBaWT 20 

H3 MaTepnajia, HMewwero donee bucokhB 
ko3<J«phumght TepMHwecxoro paCUiHpeHHH, 
ieM MaTepHan BHyTpeHHHX nyaHcOHOB 
nnn c*aTHH (Bepxnero 3 m HHUHero 10) . 
B pe3ynbTaTe 3Toro npH HarpeBe nyan- 25 

COHOB MflCTHUhl 4 ROpOUWa BC© BpeMH 

nonawTcH b 30Hy CBapKH. 

Cnoco6 ocymecTBTJHWT cnenywtuHM 06- 
pasoM. 

Ha nOHBHMHhin UITOK 1 CBapOMHOfl yc- jq 

lanonKii ycTanaB/iHBaiOT BHyTpeHHHH 
im*Hiin nymicoH 10 nnrt c:«aTHH "M Bweni- 
»«n HnwHHft nyaHCOH 9 nnn <t>HKcau.HH no- 
pouiKa. Ha nooepxHocTb HHXHero nyanco- 
Ha 10 HachinaioT nopoiuoK, wacTHUtj 4 
HOToporo 11c CBapHBaioTch Mewjiy coOoh 

M CO CBapHDaCMUMH neTa/iHMM (a^TIOMH- 

HiieDoft 7 h MenubiMM 12 4>o/ibraMH) .3a- 
tgm nocjjenoBaTe/ibHO Ha nopomoK yttna- 
CbiBaioT a/iioMHHMeByio 7 h MeaHyw 12 <i>o.nb- 
th, ycTaHaBJiHBaioT BepxHHft nyaHCOH 2 40 
nnn <t>HKcaumi uacTHU 4 nopouwa, koto- 
pbift 3acunai0T bo BHyTpenmoio nonocri. 
nyancoHa. flanee uacxMUbi 4 nopouiKa 
npMWHMaioT k noBepxHOCTM BcpxHero 
nyaiicoiia 3. Tbkhm o6pa30M, «iacTMttu 
4 nopouixa pacucnarawT co ctopohu 
Mention <po/ibrH 12 h Mewny nonepx- 
hoctfimh nyancoiiOB 3 h 10 nnn c*a- 
thh. COopoMHO-cBapo^iHoe npucnocoo- 
Tienne warpenaioT no TeMnepaTypu 
CBapKH m, nepeMcwan Bsepx n Henon- 

BVDKHOMy blTOKy 1 CBapOMHOR ycTanoDK» 

nojiBiiMHHR wtok 11, ocywecTB n n wt otta- 
T»e cBapHDQCMhix jieTa/iefl Mepea Macni- 
4 nopouiKa. 

B/iarojjapfi Hcno/ib30Dannio nopotuxa c 
pasMcpoM wacTim 0,25 (T-< d ^ s cf oeec- 
noHBaeTCR jioxaflbHoe naB/ioHHe b 30hc 
KOHTflKTa, b pe3y/ibTaTe KOTOporo 3a 
cicT ^iia-jHTejibHofl flG(J>opMaunH , npe- 

BJJl:',TKTUieR KpjITMMCCKyiO, B OTiJC/Jb I IUX 30- 

ii.jx KOHTaKTa OKHCiian njienna paapy- 
uaeTCH Ha ockojihm, oOpasyn wuctijo 
noBepxtiocTit, b peayjibTaTe >iero nonbj- 
uincTcn KawpcTito cnapKn npn jmaMeTpe 
'i.tctiiu nopoiuKa mciiwjic iirm 76 



noBbiuemie xavecTBa cbspkh h Kaojitona- 
eTCH, .Tax kbk b nepBOM onynae He 
npoHcxcwHT pa3pynieHHn okhchoB nneHKH, 
a bo btopom - paapyuiaeTCH 4>onbra. 

n p h m e p. PpoBeneHa cBaptca flByx 
MeAHbix <t>oJibr, MeiKjxy kotopumm pacno/ia- 
HaioT noKpuTyio okhchoa imettKofl, TOTnaH- 
Hoft 5-7 mkm, ajuoMHHtteByto ^onbry, toji- 
WHHOft 30 MKM. TOJTIUMHa MejtHOfl 4>o/ibrH 
Taxxe cocTBBTiReT 30 mkm. flnji csapKH 
npHMeHHWT nopomoK hs okmcm a/iioMH hm h 
A '<t°vi c P33MepoM uacTMti 30 kmk. 

CoOpaHMbifl ysen, kbk noxaaaHO Ma 
MepTeme, noMemawT s BaKyyMMyio xaMe- 
py CBapoHHOtt ycTaHOBKH THna A 306.08, 
MarpeBaioT no TeMnepaTypu CBapKH 250° C 
m cnaBJiMBaioT npH ynenbHOM csapoiHOM 
naa/ieKHM 9 ktc/mm ^ AnHTejibHocTb caa- 
powHoro npouecc'a cocTaBJtaeT He 00- 
Jiee 1-2 mmh . BHyTpeHHAR tacii, cBapoi- 

HblX nyOHCOHOB M 3 POTOB Jie H a H3 CT3J1M 

12X18H10T, a HapyxHa* iacTb - M3 ctb- 
jim. P6M5. 

HcnuTOKHn coenHHeHHd Ha ajiexTponpo- 

BOAHMOCTb H npOIHOCTb nOKASUSaMT MX 

BUCOKoe KaiecTBO. PaspyuteHwe cbapHbix 
coeAHHexKO HaOjuoAaeTcn no amoMMHMe- 
Botl 4>ojibre, a 3JieKTponpoBon«MOCTb 
coeflHHeHHH coxpaHHexcn Ha ypOBH*? axito- 

MKHHeBOn fcOJlbTH. 

IlpK HSTOTOBJieHHH OnblTHO-npOMbBlUieH- 
HOti napTHH DUBOJQOB TpaHC4>OpMaTOPOB 

no npejviaraeMOMy cnocooy no cpaBHe v 

HHK> C HSBeCTHbIM CHHxaeTCB 6pak Ha 

30-35%. 

HcnosibsoBaHHe M30QpeTeHHH no3Bo- 

J1HT nOBblCHTb KaieCTBO COejIHHeHHH 

npH cBapKe <t>o/ibr, noxpHTbix okhchoU 
nJieHKoft. 



C>opMy/ia 



H3O0peT6HKH 



CnOCOO flM(t>^y3HOHHOn CBapKH TOHKO- 

/lMCTOBbix MaTepHMOB , npcHMymocTBCHHo 
a-nwMHHweBofl 4>o/ibrH, " noxpbiTon okhchoR 
nneHKOR c Mean on, npw koiopom ciaine 
cBapHBaeMJx neTajieft ocyiaeoTB/iHK>T te- 
pes nopouioK , pa3MenaewjR Mexjiy hhmh 
m nyaHcoHOM, TeMneparypa n^acTH^ecKofl 
jie<J>opMauHH KOTOporo Btnue TeMneparypbi 
coapKH coeAHHHeMbix MarepwanoB, h lac- 
, thluj KOTOporo He CBapHBaioTCH Menmy 
coOon »i c neT&nnMH, o t n h w a kj- 
m h n c n tom , <ito, c uejibio noBbuie- 
hhh KftMccTBa CBapKH nyTeM paapytoeHMH 
okhchoR n/ieHKH b 30He coenKHeHHA , hc- . 
. noTibsywT nopouioK c paaMepoM "octhu 
0,25<T < d», -ScT 
rjje d_ - flHaMeip MacTHU nopoiuKa; 

- TOJnxiHHa MaTepHa/ia c okmc- 

HOH HJIGHKOB 
HCTOMHHKH HH(J)OpMaUHH , 

1 npHHHTbie bo BHHMaHHe npw 3KcnepTHse 

1. ADTOPCKOG CBHjaeTeJlbCTBO CCCP 

» 73513, kji. B 23 P 3/00, 06.05.48. 

2. ABTOpcKOe CBHneTGJIbCTBO CCCP 
» 556012, k/1. B 23 K 19/00, 10.11.74 
(npoTOTun) . 
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Aq . soln. of methanoate of corresponding metal is sprayed into the 
liquid coolant not mixing with water, e.g. liquid nitrogen, and the 
powder is submitted to sublimation drying at temp e.g. 40 deg.C. 

The resulting anhydrous cryogranulate is pyrolysed, giving highly 
disperse metallic powder having particles of 0.1+-0.05 micron size. 

That powder is placed as intermediate layer between the surface of 
metals to be diffusion welded. USE/ ADVANTAGE - The method of diffusion 
welding with intermediate insert can be used in electronic, instrument 
production, and other industries. 

Improved quality of welded joint and reduced consumption of power, 
due to increased activity of inserted layer of powder and lowered 
temperature of its sintering by 50-100 deg.C. 
Bui . 32/30 . 8 . 87 (2pp Dwg.No.0/0) 
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jiHiecicMx NaTepHanoB, M. , nHHJlflCB, 
1973, Bbm.6, c. 203-215. 

(54) CIJ0C0E flW<>y3HOHHOft CBAPKH 
MEPE3 nPOMEJIOTO 4 HYK) IlPOKJlAflKy 

(57) H3o6peTeHHe othochtch k CBapxe 
AaaneHHeM c noAorpeBOM, b m3Cthocth 
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k «H**ysHOHHoA csapice, H MOXeT 6btTl> 
McnoJibaoBano a dhexTpoiotKe h APyrnx" 
oTpacjiJtx npoMbnnneHHOCTH . Uertbio hsoO- 
peTeioix HBjiKeTCH noBumeHHe KaiecTBa 
CBapKH h CHKxeioie 3Hepro3aTpaT. Me— 
TanjioopraHHvecxoe coeAHHeime, HcnoJib- 
3yenoe b xaieCTBe npOMexyroH'Hoft npox- 
nanKH npH AHix»)y3HoHHofl csapxe, npe/x - 
BapirreJibKo noaBeprawT KpHoxHMHMecicoft 
o6pa6oTJcc, saxjuoMawmeAcH b pacnune- 
hhh ero BOAHoro pacTBopa b xhakhB He v 
CMemHBaiocQtftcH c boaoA xnaAareHT h 
nocjieAywmeft cyCjiHMauMOHHoft cyxaxe 
npH noBbnneHHH TeMnepaTypu ao nnioco- 
Bofl. nojryveHHbiH 6e3BOAHNH KpHorpaHy- 
tiht noABepra»T nHponHsy m noJiyiawr 
yAbTpaAHcnepCHMA MeTaJuiHHecKHft nopo- 
moK. IlojiyHeHHbifi nopomoK pa3MemawT 

HexaV CBapHBaeMkMH nOBepXHOCTHMH co- 

eAHHHeMbix AeTaneft h ocymecTBJiHWT hx 
AH(W)y3HOHHyio cBapxy. 
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1 13335 
' H3o6peTeHMe othochtch k CB.npxe 
aaaneimeM c noflorp bom, a 13cthocth 

X AM<W>y3H HHOH CBapxe, H MOxeT GblTb 

Mcnarib30BaHo b sjiexTpoKHxe , npH6opo— 
cTpoeHHH h APyrHx OTpacjiHx npoKhnn- 

• JietlHOCTH. 

Uejibio H3o6peTeima aBJiae-rcH noBbnn'e- 
HHe KaiecTBa CBapKH h yueHbmeHHe 3Hep- 
ro3aTpaT. 10 

CnocoC ocymecTBJiHeTCH cJieflywcpiM . 
oopasoM. 

MeTaiuioopraKMiecicoe coeflHHemie, 
HcnanbsyeMoe b xawecTBe npoMeacyTOH- 
Boft npowiaaxH npM AHfrpysHOHKofi csap- J5 
ice, JipeABapHTejibHO noABeprawr Kp«o- 
XHMHMecicoft o6pa6oTKe, 3aiano<iaioaieHCH 
b pacmaneKHH ero BOflHoro pacTBopa b 
xhakhA ne CMemHBawmHflcH c boaoh xna- 
BareHT h nocneAyMueft cyojiHMauHOHHoft 2 0 
cymxe ripn noBbnoemui TeMnepaTypu ao 

ILntOCOBOH. 

rianyqeHHwft 6e3BOflntift KpHorpanynHT 
noRBeprawT nHpojiHsy h nonyiaioT yjib-r- 
paAHcnepcKbiA MeTajimroecxHH nopomox 25 
c pa3MepoM iacTHu 0, 1 + 0,05 mkm. 

flonyieHHbiH nopomox pa3MentawT Mem- 
fly CBapHBaeMbiMH nosepxHocTSMH coeflH— 
HHeMbix AexaneA h ocymecTBJiHWT hx ah<J>- 
4>y3HOHHyw CBapxy. 30 

RnaroxtapH npeABaptrrejibHoH xpHo- 
XHMHMecxofl o6pa6orxe MeTajuioopraHH- 
MecKoro coeaHHeHHH cmtxaeTcn pa3Mep 
vacTwu yjibTpaAMcnepcHoro nopoiuxa, 
noBbimaeTCH ero sktmb HocTb . CHwacaeTCH 

35 
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•I 2 

50-tOO*C, MTO nO3B0JIHeT OOBUCHTb 
Kai CTBO COeAHHeHHfl H yMeHbBHTfc 3H p 

rosaTpaTM 3a cieT c HKxe huh TeMnepa- 
Typbi CBapxH. 

II p h m e p. Bhmoji hhjih flwixpysHOH- 
Hy» CBapxy b cpeae BOflopofla oBpasuoB 
nepMaruiOH 50H tepes yjibTpaAHcnepcHbiA 
nopomox HHxejiH, nanyMeHHuft nHpoJiHSOM 
(popi-otaTa HHxejm, h CMecb nQpornxos 
mtxeJia h MeflH, nonyieHHUx nHpoJiH30M 
cMeceft cpopKHaTOB flaHHMX MdajuioB, 
noABeprHyTboc pacnuneHHio b »wwfl 

a30T npH T 196°C H nocneAywsefl 

cymxe c HarpeBOM ao 40*C. 

PexHM CBapxH: T - 450°C; P-15M0a; 
t - 30 KHH. 

PesyjibTaTH HcnbrraKHit CBapwwx coe- 
AKHeKHA Ha pa3pbts noxasanH noBtnneHHe 
xaqecTBa cocahhckhh npH notooceHHOH 
TeMnepaType CBapxH. 

OopMyjia M3o6peTeHM« 

Cnoco6 flH(M>y3HoHHofl CBapxH Mepea 
npOMe«yToiHyio npoxjiaflKy H3 yjibTpa- 
AHcnepcKbtx MeTaJuiHMecKHX nopomxoB 
hjih mx CMecefl, nojiyqeHHbix nHpcutH30M 
MSTajinoopra HHMecKHX coeAHHemrii, o T— 
/iHMarotuHftcH TeM, mto, c uenbto 
noBbnne hhh xa«iecT8a CBapxH H yMeHbme- 
hmh 3Hepro3aTpaT nyTeM chhjkchhh TeM- 
nepaTypu CBapxH, MeTaanoopraHHMecxHe 
coeflH He hhh npeflBapHTejibiio noflBeprawT 
KpKOXHMMMecKofi o6pa6oTKe. . 



CocTaBHTeJib T.0.necoBa 
PenaxTop A.Jlexmma Texpefl M.XoaawiM Koppexxop C.MepHH 



3axa3 3909/14 THpa* 974 rioflnHCHoe 

BHHHIIH TocyflapcTBeHHoro xoMHTera CCCP 

no flenaM H3o6peTeHHH h otkpmthh 
113035, MocKBa JK-35, Paynicxa* Ha6 . , fl.^./5 
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